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Preface

The City of Portlandbs Bureau o-fommarcensport a
retail sales, and in particular, the delivery giraetails via-commerce methods to

residences, is changing freight demand and the handling, storage, packaging, logistics and
delivery traffic that accompany it. The exceptionally highgvowtle@ieretail sales since

the first recordeg@mmerceansaction in 1994 and the associated demand for quick delivery

and hassi&ree returns, has dramatically changed logistics strategies, speeded construction of
closen fulfilment centers and warehouses, and created innovatons in who makes final deliverie
and when, where and how those deliveries occur.

To many, delivery @oenmerce products is synonymous with new technologies that are highly
efficient and environmentally sustainable and may result in fewer large trucks on the road. To
ot h e simpy growth i sraffic from a wider variety of nedktigieliveds

There are questions about whetioenraerce deliveries have implications on streets that may
already be congested, on residential streets where they may bring unwarttednchffic, and

from distribution centers and industrial areas. Moreover, do these changes warrant
corresponding adjustments to the functional classification and design of some City streets,
including estreet loading and parking spaces.

Businesto-business-eanmerce has been in place for a longer period of ticoenimance

transactions between businesses and consumers, and much of their logistics were in place when
the Portland Freight Master Plan was adopted in 2006. One new and important phenomenon
sincehe 2006 Plan has been the rapidly changing trends associated #gttoDssimess

e-commerce of retail products.

The City of Portland is seeking to gain an understanding of the changes to supply chains and
delivery patterns resulting from #thenmand economy in order to know how they may affect

traffic conditions, use edtoeet loading areas, and changingfusesmercial buildings and

land While eéommerce industries develop fulfilment centers and distribution facilities, and last
mile carriers create new logistics and operating strategies to handle the demands, cities must
ensure these economic trarsaimour smoothly.

One important findrighis researchthat, just as with more conventional deliveries, there are
noperfect solutiots resolving many of the adverse traffic, safety and curbside impacts of e
commerce. There are, however, a nurebsoonéble and pracstategies that will reduce

the number of deliveries and their combined vehicle mitedichtvalledupport the City of
Portlandoés effiorts i n achi erelated goalan@tieey of i t
promising strategies will require additional data collection, anebisigideas in

collaboration witidustry

Thisreport is a first step toward examination of this dynamiaagthwidgic. It focuses

on the types of deliveries being made, how
provides profiles of sorceramerce sectors. As readers wijltmteport not only touches

on transportation effects, but the accompanying new distribution centers and logistics
management practices that allow them to conduct deliveries quickly and at a relative low cost.
Further, interviews were held with shgapeess, academics, and freight experts from other

cities to assist in validating the completed research.
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In addition to this review, the Portland Bureau of Planning and Sustainability and the Portland
Bureau of Transportation are assessing how erersirsution centers and like facilities

are adapting to the demanddomenerce products. There has been a significant increase in
these developments including the two regional Amazon facilities, and a large number of other
logistics warehousestiedaearer to population centers in order to meet requirements for rapid
delivery.

Together these efforts are supporting the incremental update of the Portland Freight Master Plan.

Other documents completed forGoenEherce and Emerging LogisticolbgghResearch
Project are:

1 Technical Memorandum No. 1: Expected GravaimimeEce Delivery
1 Technical Memorandum No. 2: Summary of Interviews with Freight Service Providers

This study is funded by the City of Portland.
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Executive Summary

E-Commerce Orders and Shipping is Growing at a Significant Clip

As we see in other major cities throughout the world, City of Portland residents, businesses and institu
are benefitting from the convenience of shofipma@iso known asanmerdeWhile €ommerce

retail sales represent just 10% of the total retail sales made in Oregdméns2048jumped 50%

from just three years earliee global@mmerce market for all goods surpassed $2 trillion in 2017 and
isexpectetb nearlydoubldy2022 as more products are only sdidegrdeliveries are made quickly,

often at minimal cost and sometimes free, and mer¢hemsle® 1@ has$tee process.

According to recent data compiled for the National Household Transportatimer&gesayntbera

of monthly online deliveries made per household more than doubled from 2.4 in 200®tké® in 2017
atanother wagiccording to a March 2018 survey by Periscope, nearly 70% of all Americans have mad
online purchases, which was consistent among all age groups, but higp@geanstodd cohort

with 66% stat iimgst h gibd asdHosvgst iMtiee@Dygacs old cohavitk

20% stating that tdméyThdilhS Departmentrof Gommoesce Wwhiclotracksh o p
retail sales reported thebrmmerce retail sales grew from $165 billionar$262®illion in 2017, a

175% increase, while total retail sales grdy2®%o during the same périadplace this in context,

the number oftemmerce packages delivered annually in the U.S. was estimated #&rithaHion

way to apprecidtes volume is that if 11 billion stesigeddoooks (a commaommerce purchase)

were placed etmend they would circle the earth 84 times.

Much of the growth icoenmerce sales has come during an exceptionally strong period of economic
expansionat i onally as well as in the Portland regi
that consumers would not continue to purchase a significant share of theirlne¢ail goods on

How ECommerce Deliveries are being Accomplished

Toaccomplish the rapid rise and requirements for quick deliveries, several fulfillment centers, warehou
and distribution centers have located-frdmarelocations to sites within or adjacent to the Central City,
and supply chains and their corraspdadistics strategies have been modified to accomplish the
onslaught of same day and next day deliveries. Funifeecdasers have increased their wofkforces

1Ecommercglectronicommerqgds the buying or selling of goods and services over an electronic network, primarily the
internetPrincipal products purchasdid@include clothing, computer hardware and software, electronics, and others.

2 OregorDffice of Economic Analysis, Osgmomic News, Analysis and Outlook: posted by Josh Lehner, 11/28/2018
https://oregoneconomicanalysis.com/2018/11/20/thaniimirdagshopping/

3 Retail ecommerce sales worldwide amounted to $2.3 trillion in 2017 and are projected to grow to $4.88 trillion by 2021.
statista, 2018Bttps://www.statista.com/statistics/379046/wetadgidemmercsales/

4National Household Travel Survey)(Mdd&ral Highway Administration, WashhygD19,
https://www.fhwa.dot.gov/policyinformation/nhts.cfm

5 CPG Goes Omnichannel Shoppers Grasp the Digital Cpgistamig/py McKenzie, March 2018,
https://www.periscegodutions.com/download.aspx?filelD=3456

6 Estimated Quarterly U.S. Retail Sales: Totabamddece).S. DepartmeftGommerce,
https://www?2.census.gov/retail/releases/historical/lecomm/17qg4.pdf

7 The Rise of the L-bfite ExchangEimLaseterAndrevilippingand-redDuivepstrategy+businesagazineluly2018,
https://www.stratdmsings.com/article/ TRéseofthel astMileExchange?gko=7cf43

8 Regional courier and messenger jobs grew by +36% ,siteg@®Employment Department, Publications, Oregon
Industry Employment Forecast2PT https://www.qualityinfo.org/ed
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expanded hours of operation and fleets, and employ not just trucks, but @tsabNesisaadt
bicycles, to fulfill customer requirements.

While there are no reliable data yet for how much traffic is being generated {oprdetieery of e
productgor all deliveries for that mattérg Central City or in other Portland meigtibathe Portland

Office of Transportation is concerned that this added traffic may be producing increased delays in mol
creating potential safety conflicts, and leading to longer circulation travel times to find available curb sy

How Other Gies are Addressing-Eommerce Delivery Growth

Other cities have begun collecting data and monitoring conditions specificallyskssloiatd with
(including package, parcel, grocery and restaurant,deltvéaes)partnered with industmgler,

and in some cases establish, several innovations before these deliveries lead to incré@ased congestic
the roadways and at the curb. For example:

1 Several cities have introduced code changes to encouragstreeiréoafiing bays in
downtow buildings and other foased ordinances for warehouse and distribution center
developments.

1 Seattle plans to install sensors at the curb spaces in its central business district to assist

understanding how much time is takes to accomplishretieldemntown in order to establish

more realistic fee schedules and dynamic pricing for use of curb space.

New York City established dmuoi$ delivery program which has over 400 subscribers.

The City of Chicago converted a floor of a downtpal parking garage into a fulfillment

center allowing for deliveries to be accomplished by bicycle and foot.

1 Singapore and several European cities have established Delndryy Whoth are
consolidation centers with a smaller footprimjosbsrare delivered from warehouses and
distribution centers via truck and picked up by the customer or delivered by cargo bike or bicycle
their destinatiq®imilar to The Redd distribution center only at a larger scale.)

1 The City Council of Paramde invited developers to create central city logistics centers (five of
which are operational) and mandat&6%haf fin&kilometedeliveries be carried out by non
diesel vehicles by 2017, followed by the totalpb&séeséleled deliveribg 2020.

1 TheGity of London, England establishettrabow Emission Zone (ULEZ) within the central
Londomongestiochargearea Vehicles, including trucks, cars and vans, need to meet the ULEZ
emissions standards or their drivers must pay a daily charge to drive within the zone. To encour:
use of electric vehicles, the City began inspadliolyarge electric charging hubghbu the
zone in 2019

1 In Germany, DHL lastalle®,000Packstationésatellite parcel lockerich they claim are
within teminutes of about 90 percent of the German population

1 And, there are multiple ongoing experiments with drones, robots and autonomous vehicles
confined areas for making deliveries. This consists of Amazon testing six delivery robots duri
daylight hos in Snohomish County, Kvdger grocery delivery by autonomous vehicle pilot
projects in Scottsdale, AZ and dfoMalgreensn, T X,
and FedEx product€hristiansburg, VA

E

9 DHL Packstatioisuccess story continuesutsche Post DBtoupMay 06, 201éww.dpdhl.com
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Recommendationgor the City of Portlané®

Each of the ideas and programs above addressed problems experienced by cities, shippers and car
alike, and in some cases were advanced where industry and cities both benefitted; while others progre
due to their attentiom me et i ng policy goals. Given the Cit
mobility and economic development, and their direct relevance to shipper and carrier goals for impro
operational efficiency, the time may be imp@dacostrategiesvhichaccommodatecemmerce

delivery growth in a sustainable and least impactful manner.

This is an opportune tforethe City and industry to collabGoatexampleve know that with our

growing population will come sigrgficatit ithe number afelivaes. We also have limited options

for acommodatingpid delivery requiremestswa traffic congestievels and curb demands are

growing And both thetyCand industry have a common interest in increasing the efficiency of the delivery
vehicle fleétthrough reduced travel timeendle miles of travehivexpanded use of emiskea

delivery vehicles, and consolidating deliveries.

| t 6 santitonmpt® that none of the recommendations provided below are perfedactnveelies
don6t yet know what the right answers are bec
the changing delivery patterns and because theseaaetexpected to continue to evolve. However,

we ¢ a ndctuntilwe do havd tlvat complete understanding. We should test ideas now so that we ca
know what can work without adverse consequences and can then place the City in a &kétter position t
the market what we want them to do.

Given this caution, and with our goals idetitié€d it y 6 sActianlPiamma 68 f ocus on S
PDX technology solutiangjnterest in maximizaugability tehae the roadway isrecommended
that the City of Portland consider the following goods movement related innovations:

Recommendations that can be accomplished intéren@denerally those that can be accomplished
without new resources, programs, regulatory changes aaioption):

1 Completing Analyses of the Prebtdlacting detailed traffic volume and curb utilization data of
deliverie@including package, parcel, groceries, and restaurant deliveries, many of which may b
ordered vi-eommerce methods) truck van, automobile, and bicydbeing careful to
distinguish trips by automobiles thatkirgg deliveriess key to determining which direction
the City should take. Armed with this type of data, cities can identify whererancmben e
deliveas are creating conflicts and begin to assess feasible solutions to overcontethem.
with the data collection effort and associated analyses, it is recommended that the City of Portle
conveneraExpert Panel @ty officials, shippers aadiersand academits define their
common ground objectives (such as régpsthmgugh consolidation of deliveriespffsiml
smaller and npolluting vehicles, and others).

1 Pricing Usage of Delivery Zioags€urb usage is more intemsegicertain periods of the day,
graduated fee schedules may help shift their use to other less active times of day.

1 Increase Number of Parcel Ldctese are in use at Amazon storefronts and in several grocery
and convenience stores to allow $ofidation of deliveries and pickup by consumer.

10Though some of the ideas and actions implicit in these recommendations are being carried out or considered by
PBOT in some manner, notef have been officially endorsed@iyytioé Portland at this time They are the
aut hords suggestions and wil/ be considered for i mpler
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T

Creating Incentives for Alternative Fueled Vehiclkse t he st at eds di esel

discontinued in 2011 or providing rapid electric charging facilities for delivery vehicles and allow
emissioffree delivery vehicles to use dedicated bus lanes.

Improved {Building Management of Delivarniaay commercial and residential buildings have

been overwhel med with the number of delive
neededo complete the delivery. Property owners or business associations could provide guidan:
on best practices for receiving deliveries

could be required under development review or zamwgteode

Longer term Recommendat(aiere more substantial research and possibly partnerships are
necessary):

l

Shifting Deliveries toNeak Periodds hi s was suggested as part
Strategy and while challenging to imglexgemaving staff shifts at the receiving end that can
handle goods delivery during late night/early morning hours), may be feasible for a wide range
companies. In New York City, over 400 companies subschibertaésveify prografoum

business districkgring the hours/pin to 6am. Company labor and operationa e astset

in the first yeatith a $1,500 payment, with fufweiigh has now expigdyidetytheU.S.

Department of Transportation.

Encourage Crowd Sowgrdor Deliveriésalso called a Ladtle Exchange, whetelk with
available capacity and destinedddpy locationan fill each other up.

Establishin@€entral City Logistics Ceriteadso calledMicreHubs where goods can be
consolidated franucks and transferred to smaller trucks, vans and bicycles-folethe last
delivery.

Directing Trucks to Reserved Delivery Zorievtiaaa App that will allow dhédieciout
and parking payments and curb sensors thahegiessence of a vehicle in the loading/
unloading bay and informs the control center; this could reduce circulation by delivery vehicles.

Shared OStre¢ Loading Facilitieaork with property developers and owners to develop off
street loading facilities that can be used by multiple properties. This could include developmen
a single facility that could be used by adjacent properties wheislaedtsmarating costs,

or for an independent facility (from a logistics cente#tolatmfoeetanding secure lockers)

that could be available to multiple properties who again share its cost.

Develog-ormbased Ordinances/CodeSViarehouse/Distribution Center Developments
improve land use efficiencies and allow for introductioftluéatategistics practices

(A more detailed description of these recommendations, including a summary of their feasibility, advant
and disadvantages, consistency with City plans and programs, etc., is fouMiid) in Chapter

While some of these improvements are fipgiesdlgt and operdbgdndustry, there are many instances
where the public and private sectors share costs and operational respcmsialisieateygipublic

gal Working together, the City and shippers and carriers can improve the -etiiiercygeof e
delieries andealizeassociatedperatingost savings many areas where they would mutually benefit.
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Each of these ideas can be further explored d
is expected to be underway in the fourthofj@@i&oreover, they can be independently explored by
PBOTOsCitygnbaXr tst af f | Portland State Universityo
Uni ver si tUyansh NekxiCenteio n 0 s

l. How ECommerce Works

While eéommerce transactionsuodetween businesses, from businesses to consumers, and from
consumers to consumers, it is most commonly associated with online shopping of tretail products
specific subject of this repprimarily clothing/apparel, consumer electronicsiteemaolzeputy
products. These transactions are growing at a very significant rate which has isthte sadesed in

and in some instances even displacementobnmitar storés

Shopping online is very convenient and provides nearly alssoemtient of goods that can be
purchased in stores. It also allows consumers to research similar products from other vendors with diff
price structures, and typically simplifies any returns of ordered products (which can run as high as 30
allpurchase®)

One of the more remarkable phenomena@buontezce is that fast delivery at low cost and in some
instances Amst is common among most rethiléast, Amazon PrimeNow subscribers in Portland

the service is not yet universally aviadabl@owet free twioour delivery on more than 25,000 items

or within an hour for an additional$D&®r stores including Albertsons, Fred Meyer, New Seasons,
Safeway, Target, and more offer same day and in manyhmasedetimery throughout the City o
Portl and. El sewher e, Macy0s, Wal mart , Samdés
restaurant deliveries, which used to be limited to pizza and Chinese food establishments, is now more
standard than the exception.

8 SAME DAY PICKUP

or Delivery at
Checkout! Your first 3 pickup orders are FREE!

1-HOUR DELIVERY

Source Fred Meyerebsite 9/16/20Fred Meyer offers droair delivery for as little as $9.95 without any required purchase
amount.

11ln most instances, retailers ueeoand brigandmortar stores interchangeably, as they provide multiple options fo
customers to shop, compare and purchase.

12Riding the Returns Wave: Rekegisticand the U.S. PosarviceOffice of the Inspector General of the US Post
Office, Report Number RARRZ 8008, April 30, 20tBos://www.uspsoig.gov/sites/default/files/dtiorary
files/2018/RARER18008.pdf

13Prime Nowttps://primenow.amazon.com/
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These services are most successful when high delivery volumes can be consolidated and thereby re
mileage and fuel consumption by delivery vehicles, and maximize the efficiency of labor forces to com
the highest number of deliveries at the $€aBbowy so is the goal of the logistics strategies that are
employed to maximize vehicle loads, assign deliveries to appropriate vehicles, and keep marketed inve
in closeén warehouses.

E-commerce transactiomghere the consumer makes a @ataddtion from their phone or computer

alters our traditional supply chains and distribution systems from building inventories in warehouses b
on market predictions and shipping gpodlsyts i cal st ores to fApwdlingo
location including homes, nearby stores, lockers, or other convenient locations (see Figure 1).

Fulfilment Centers and Warehouses

The ability of businesses to meet consumer delivery demdadsdelivery with free shijgiangs

withthefi Ful f i I | ment Center s, whtocking awaideeange of firesived k i n c
goods for short periods of time and are located within or adjacent to urban areas. This enables same d
next day delivérincluding handling, pgak@, and labeling the shipment and delivering it directly to the
customer. In addition to these outsourced functions, fulfillment centers are also charged with inven
management, negotiating rates with carriers, and managing returns. Thegdiemas tfog adi

activities that occur between the manufacturer and the customer.

Ful fill ment centers donodét replace the convent
of a retail er 6s ¢go o dsoresa. Blivaryeoigetadl predlcts fo storeslisibdsede s
on an order of items that the store expects to sell and are delivered at either prescribed times or other
when the retailer can receive the goods. Their supply chains and schedules arecpnédistable.
delivery of-e o mmer ce r et ai l items i s based on the i
accordingly, highly unpredictable.

-’«1; i:;, %A

. LT ~ : 1
Inside a typical Amazon Fulfillment Center
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Figure 1. The-sEo mmer ce oPul |l ¢
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== ===
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distribution
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== E-commerce assets ] o
« Unit or eaches picking to basket
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from demand

—» E-commerce flows

distribution

center Last mile

« 750 to <50 miles (subject to order
lead time: 3 days vs. same day)
« Parcel express trucks if next -3 days
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SourceA.T. Kearney analytics
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Fulfilment centers are larger than the warehouses of tlegr gasindg theights have risen from
yesterday's 2t 26foot ceiling height to thet@@06footrangé*because new robotics have enabled
picking and placing packages within just a few feet of clearance from ceilings. They require a great de
space for storage racks, conveyors, and other sophisticated equipment to quickly break down L
shipmestand prepare goods for distribution. Fulfillment center properties need to accommodate score:s
truck bays and large truck turning radii as well as ample parking areas for the large numbers of employ

The Amazon Fulfillment Center in Troutdals,anoiobtics mlitior (4 floors) facility, sits on 51 acres,
contains 2.24 million square feet, 64 truck bays, 276 truck trailer parking spaces, and its 1,500 emplo
have 2,500 parking spaces and 40 bicyclé&spaces

The Amazon regiodatribution facility in Rivergate, scheduled to open in early 2019, contains 880,00C
square feet, approximately 1,000 parking spaces, and will employ 1,800 individuals

Amazon Fulfillment Center in Troutdale opened in October 2018

DeliveryVehicles and Strategies

Deliveries are being achieved by a larger fleet of U.S. Postal Service (USPS), UPS and FedEx light
medium trucks with expanded hours of operation to homes and businesses as well as to neighborh
mailbox facilities. Amazoentcordered 100,000 electric delivery vans which will hit the streets between
2021 and 2074 Further, in the case of the AAmMazon

your home via a smart | oc kes,fpackages ate being deliveredite t o m

14 Five Things You Need To Know About Industrial RéplEsatpaign WilliarAsybes Magazine, 4/25/2017,
https://www.forbes.com/sites/bisnow/201 Alidv@sihineedoknowabouindustrialealestate/#599cff141c5e
1’5St e Pl ans for AProject Piper Warehousedo, produced for
16|bid.
17 Amazon will order 100,000 Electric Delivery Vans from EVE StaeffiBBraaisays, by Andrew Hawkins for The
Verge 9/19/20M0tps://www.theverge.com/2019/9/19/2087 394 Hkmuiaimbeliveryanriviadeffbezosorder

PBOT . -
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storefront establishments including Whole Foods, Amaz
Eleven stores, and to locker facilities separate from post o
at apartment buildings.

The big three national carriers (UPS, FedEx, and the Ut i_a
their welleveloped hwamdspoke delivery networks @ &
extensive fleets account for 85% of #imdelasarket in the U.
todays. In addition, regioshabrthaul shippers (suchGagrac
andXPO Logistidsoth of whom operate in Oregon) move i
12% of all lastile deliviems®, and the balance is composed Amazon Key incorporates a smart lock fit
carriers including local operators via crowdsourced ac U st o mendasecuibocamera toa
(includin®elivand Uber). recordthe movements of the delivery pers

Vans, automobiles and bicycles are also completing a large pdateetaer ofcluding delivery of
e-commerce items. In Portland, the three largest cargo bike ¢toreamddRedalworks,iie, and
Portland Pedal Power, which can carry up to 600 Ibs of goodassistlestei@ common sight in
the DowntawLloyd Center, South Waterfront and Central Eastside districts amdagpriepeiate
solution for many Jasle deliveries.

In addition, shippers utilize shared use mobility systems similar to Uber and Lyft where registered drive
passengerar s or a companyo6s empl oyees can be cont
instances, individuals with cars are competing against trucking companies. Other innovations incl
systems created [WinberandRoadievhich put drivers in touch with companies to conduct deliveries
when they have available capacity and/ or have a similar origin and/or destination as the cargo in their t

lllustration by Lars Leetafbourtesy of strategic + business magazine.

18US ECommerce Trends and the ImpasystidcsAT Kearney, April 20ips://www.atkearney.es/operaciones/ideas
perspectivas/artigkgset publisherig@©eS4t85g/contentic®mmerciendsandtheimpacbrHogistics/10192

19]bid.

20 Cargo hikes in use elsewhere are reported to be able to handle up to 750 Ibs of cargo.
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